Petite induction in Saccharomyces cerevisiae by ethidium analogs: distinction between resting and growing cells.
The importance of specific substituents, especially amino azide groups, for ethidium induction of petites was evaluated in resting and dividing cells of Saccharomyces cerevisiae through the study of a series of ethidium analogs. The structural requirements in resting and growing cells were found to be different, suggesting that at least two mechanisms are responsible for induction. The significance of particular substituents in the induction processes were recognized by: (1) a dependence upon the ethyl substituent at the ring nitrogen in both actively growing and in resting cells; and (2) the implication that amino substituents are important for the effect in dividing cells and especially in resting cells. Photolytic enhancement of petite induction (via a nitrene which forms a covalent linkage to a biological site) was observed for 3 of the azide analogs, which emphasizes the likelihood that metabolic activation of ethidium to a covalent complex is responsible for its effectiveness. Furthermore, these studies indicate that these monoazide analogs should be ideal probes for examining the mitochondrial mutagenic processes.